Hydrogen peroxide-induced cellular injury is associated with increase in endogenous fluorescence from rat gastric mucosal epithelial cell culture: A new method for detecting oxidative cellular injury by fluorescence measurement.
To develop a new method of detecting cellular injury caused by oxygen radicals, we studied endogenous fluorescence from the cultured cells of a rat gastric mucosal epithelial cell line. Measurement with an ultra-high sensitivity camera-image processor system under an inverted epifluorescence microscope showed that the fluorescence intensity of the cells increased time- and dose-dependently after the addition of hydrogen peroxide (H2O2), an oxygen radical precursor, to the medium. This increase was inhibited by the presence of catalase. Phase-contrast and fluorescence microscopy revealed that the fluorescence was emitted from granular substances in the cytoplasm of the injured cells. The spectral pattern of excitation and emission indicated that the fluorescent substances were flavins. In cell-free experiments, glutathione reductase which has flavin adenine dinucleotide (FAD) at the active site, increased in fluorescence after incubation with H2O2 in the presence of reduced glutathione and glutathione peroxidase. These findings indicate that FAD in the cytoplasm of cells injured by H2O2 increased in endogenous fluorescence according to the extent of injury, and suggest that fluorescence measurement may be a simple method in cellular toxicology to detect oxygen radical-induced injuries.